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Abstract
Introduction: Pressure lesions are localized damage in skin and/or 
underlying soft tissue, usually over a bony prominence or related to 
a medical device or other device. In Intensive Care Units patients are 
critically susceptible to the development of lesions by pressure, for 
various reasons.
Objective: To identify predisposing conditions and risk factors of 
pressure ulcers in patients admitted to an Intensive Care Unit of a 
mid-sized general hospital in the Western region of the State of Rio 
Grande do Norte (RN), Brazil.
Method: Nonparticipating observational study with documentary 
stage, of prospective longitudinal type, performed in ICU of adult 
kind of a General Hospital in the city of Mossoró-RN, Brazil. Data 
collection took place on alternate days during 43 days between May 
and June 2012. The research protocol was approved by the CEP/UERN 
under opinion No. 67606/12.
Results: The intrinsic risk factors for the emergence of the most 
evident pressure injuries were decreased pain sensitivity, reduced tur-
gor and elasticity, evidenced bony prominences and impaired physical 
mobility. Extrinsic risk factors were the pressure force on the body and 
forces of friction and shear. The chronic obstructive pulmonary disea-
se, impaired motor skills and evidenced bony prominences, specifically 
in the sacral region, were statistically significant factors in association 
with the development of pressure injuries.
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Introduction
Pressure lesions (PL) are localized damage in skin 
and/or underlying soft tissue, usually over a bony 
prominence or related to a medical device or other 
device. The injury can be presented as intact skin 
or an open ulcer, and can be painful. The injury 
occurs as a result of an intense and/or prolonged 
pressure or pressure in combination with shear. The 
soft tissue tolerance for pressure and shear can also 
be affected by microclimate, nutrition, perfusion, 
comorbidities and the state of the soft tissue [1].
In Intensive Care Units (ICU) patients are critica-
lly susceptible to development of PL, because of 
the chronicity of the disease, its severity, the high 
average length of stay in hospital, frequent thera-
py procedures, immobility in bed, specific device 
connection, loss of muscle mass, long periods of 
hospitalization and, above all, the high degree of 
dependence of the patients, taking them into im-
mobility in bed [3].
PL are also the gateway to infections, complica-
te recovery, increasing considerably nursing staff 
work, treatment costs, delay in hospital discharge 
and they may contribute to mortality in certain pa-
tients. It develops in a short time and prevention 
is the preferred management strategy for people 
who are at risk to develop it. Its prevalence is one 
of the important indicators of risk assessment and 
preventive measures in order to avoid PL, and it has 
been included as one of the indicators of Quality of 
Nursing Assistance [4]. 
In order to conduct preventive measures tailored 
to each patient, assessing the risk of developing 
PL must be continuous, because it is imperative for 
the effective implementation of preventive mea-
sures based on clinical evidence and cost [5]. The 
assessment by means of validated scales should be 
continuously carried out because it can prevent the 
onset of PL in other places, as well as the worsening 
of those already existing [6]. 
From the preventive point of view, it is important to 
not only be aware of the morbidity of pressure ul-
cers, but also explore the full spectrum of demogra-
phic and biological markers that may be related to 
its development. Furthermore, there are no studies 
that assess the risks, the incidence and prevalence 
of PL at the location of the country proposed for 
this study, making it difficult to determine a stra-
tegic assistance in order to reduce its prevalence 
and hospital costs in relation to the treatment and 
recovery, as well as the suffering and the worsening 
of the clinical condition of patients in this reality.
Nursing can and should use this knowledge and 
tools to protect patients from PL and other compli-
cations in ICU everyday life. Thus, this study aimed 
to identify predisposing conditions and risk factors 
of pressure ulcers in patients admitted to an Inten-
sive Care Unit of a mid-sized general hospital in 
the Western region of the State of Rio Grande do 
Norte (RN), Brazil.
Keywords
Pressure Ulcer; Risk Factors; 
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Conclusions: To provide a comprehensive and qualified assistance, 
it is necessary to invest in improvement of the assistance provided 
through the adoption of appropriate measures for customer care, edu-
cation and multidisciplinary team training, as well as the participation 
of the institution with the promotion of appropriate work conditions 
for the multidisciplinary team, promoting qualified assistance to the 
patient.
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Materials and Methods 
This is a nonparticipating observational study with 
documentary stage, of prospective longitudinal 
type. It had an exploratory-descriptive quantitative 
approach with the purpose to identify the incidence 
and the verification of existing association between 
extrinsic and intrinsic factors, and predisposing con-
ditions related to occurrence of UP in patients ad-
mitted to ICU. 
The documentary research involves investigation 
of original documents that did not receive analytic 
treatment, aiming to extract information to be cate-
gorized and subsequently analyzed [9]. It took place 
on the charts collection from users of the sectors 
I and II of ICU adult type of a general hospital in 
the city of Mossoró-RN, Brazil, with capacity of 20 
beds in total occupation, aimed at patients who 
need intensive therapy for various kinds of diseases. 
Population and sample were constituted of all 
those who were admitted in the searched sector, 
given the following inclusion criteria: (1) been older 
than 18 years and (2) do not presenting PL at the 
time of admission to the ICU. Those patients ad-
mitted with other injuries in locations known to be 
prone to PL were excluded, because these could 
be confounding factors for the research. These 50 
patients’ criteria were embedded in the established 
collection period.
A form was used, adapted and based on the Fer-
nandes’ [3] form, comprising the following steps: 
Completing the demographic data, informative 
caption on the abbreviations to Predisposing Con-
ditions (CP), Intrinsic Risk Factors (FI) and Extrinsic 
Risk Factors (FE). It is also composed by two parts of 
investigation of the risk factors for the emergence 
of UP, considering that the first will be investigated 
only once on each individual admitted to the ICU 
and the second will be investigated once every two 
days in the same individuals. 
Data collection occurred on alternate days in 
each of the sectors and the entire collection period 
comprised 43 days in May and June 2012. The re-
search protocol was approved by the Committee 
of Ethics in Research with Human Beings of the 
University of Rio Grande do Norte State, under 
opinion No. 67606 in 07 August 2012 and CAEE 
nº 05096612.3.0000.5179. The Informed Consent 
Term has been signed by the legal guardians of the 
participants, identified in their records and in times 
of visits in the days leading up to the collection.
The subjects were evaluated at first as the demo-
graphic data; predisposing metabolic, cardiorespira-
tory, neurological, chronic noncommunicable con-
ditions; age intrinsic factor and mattress extrinsic 
factor. This evaluation was performed only once. 
The other predisposing conditions, intrinsic and 
extrinsic risk factors were assessed in each patient 
every two days until the emergence of a PL, thus 
creating the effect of the appearance of this di-
sease. On the observational approach, patients ad-
mitted in the ICU were monitored and evaluated 
via anamnesis, physical examination of the skin and 
clinical-dermatological on alternate days, later, ob-
taining the data, we carried out registration and 
descriptive analysis. 
The calculation of incidence was based on the 
ratio between the number of new cases, i.e., the 
number of patients who have acquired pressure ul-
cers after admission to the ICU and the total of 
subjects in the sample. The documentary survey 
was conducted through the medical records of pa-
tients selected to collect information related to the 
diagnosis, age, laboratory test results, record of evo-
lution, medical and nursing prescription. The end 
result of this ratio was multiplied by one hundred 
so that the results were expressed in percentages. 
Data were organized into Microsoft Office Excel® 
spreadsheets in order to undergo descriptive statis-
tics being expressed as averages, standard devia-
tion, as well as frequency, maximum and minimum 
values, analyzed by SPSS 17.0 statistical software.
The risk factors that influence the development 
of pressure ulcers in patients admitted were calcula-
ted by odds ratio (OR) and 95% confidence interval 
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with significance for the Chi-square test or Fisher 
exact test, when the expected frequencies were 
less than 5. Then, a multivariate logistic regression 
model was elaborated, in order to verify the mutual 
influence of factors involved in the development of 
ulcers. Statistical significance level of p< 0,05 was 
established. 
Results
We followed 50 patients admitted to two ICUs in 
the searched the hospital, for a period of 43 con-
secutive days. Of these, 11 patients have develo-
ped PL. 08 (72.7%) of them were female, while 03 
(27.3%) were male. The incidence was prevalent 
in women, with no significant association between 
gender and the appearance of ulcers (p = 0.088). 
It was found that all 11 (100%) patients with PL 
were 60 years old or older. There was a statistica-
lly significant pattern in relation to patients with 
Chronic Obstructive Pulmonary Disease (COPD), 
being that of the 11 patients affected by PL, 08 
(72.7%) presented COPD, with high relevance to 
the emergence of pathology proposing a risk of 
over 12 times (OR = 1.020; IC = 0.254-4.104; p = 
0.977) (Table 1). 
With respect to altered sensitivity surface which 
corresponds to an intrinsic risk factor for the onset 
of PL, it was found that the decreased pain sensi-
tivity presented more significance (p = 0.007), and 
09 (81.8%) of them had a deficit (Table 2). 
All 11 (100%) patients with UP presented redu-
ced turgor and elasticity, with statistical significance 
as risk factor of (p = 0.022) (Table 3). 
The sacral and coccygeal region are statistically 
more significant, being that the sacral region was 
evidenced in 09 (81.8%) of 11 patients who have 
developed UP, and the coccygeal region was also 
evidenced in 09 (81.8%) of these patients (Table 4). 
Among the 11 patients, 08 (72.7%) of them had 
inability to move in the bed, with statistical signifi-
cance of (p = 0.42). As for strength, control and/or 
Table 1.  Occurrence of UP according to the predis-
posing conditions: Metabolic, cardiorespi-
ratory, neurological and chronic non-com-
municable diseases.
Variables n % OR IC- 95% p
Diabetes
Yes 04 36.4
1.020 0.254 – 4.104 0.977
No 07 63.6
COPD
Yes 08 72.7
12.190 2.565 – 57.936 <0.01*
No 03 27.3
ICC
Yes 02 18.2
0.356 0.067 – 1.875 0.292
No 09 81.8
Source: Field research, 2012.
Table 2.  Occurrence of UP according to intrinsic fac-
tors: Evaluation of superficial changes.
Variables n % OR IC- 95% p
Tactile sensitivity decreased/absent
Yes 09 81.8
4.275 0.816 – 22.390 0.07
No 02 18.2
Thermal sensitivity decreased
Yes 08 72.7
3.111 0.716 – 13.513 0.175
No 03 27.3
Decreased pain sensitivity
Yes 09 81.8
8.036 1.519 – 42.517 0.007
No 02 18.2
Source: Field research, 2012.
Table 3.  Occurrence of UP according to intrinsic fac-
tors: Evaluation of changes in turgor and 
elasticity of the skin.
Variables n % OR IC- 95% p
Decreased turgor and elasticity
Yes 11 100
- - 0.022
No 0 0
Source: Field research, 2012.
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decreased muscle mass, 09 (81.8%) of them pre-
sented this clinical condition, with significance of 
(p = 0.025). Concerning impaired motor skills, 09 
(81.8%) of these patients presented it, with signifi-
cance of (p = 0.011) (Table 5). 
The extrinsic factor: pressure in the body was sta-
tistically significant (p = 0.036), and 09 (81.8%) of 
patients affected by PL presented areas of redness 
and/or printing marks in part of their bodies, caused 
by continuous pressure on the skin. It was noted 
that among the affected patients, 08 (72.7%) of 
them presented skin adhesion to the surface of the 
mattress and/or bed, while the layers of subcuta-
neous tissue slide in the opposite direction. Statisti-
cal significant of (p = 0.036) for friction and shear 
forces (Table 6). 
Through a logistic regression technique it was 
found that COPD (OR = 11.85, IC-95% = 1.79 - 
78.29, p = 0.01), Impaired motor coordination (OR 
= 10.848; IC- 95% = 1.329 - 88.562, p = 0.026) 
and Sacrum (OR = 8.261; IC-95% = 1.056 - 64.614, 
p = 0.044) were significantly associated with the 
presence of PL (Table 7).
Table 7.  Variables in the final model of multivariate 
analysis. OR= Odds Ratio.
Variables OR IC- 95% p
COPD 11.85 1.79-78.29 0.01
Impaired motor skills 10.848 1.329-88.562 0.026
Sacrum 8.261 1.056 - 64.614 0.044
Source: Field research, 2012.
Table 4.  Occurrence of UP according to intrinsic fac-
tors: Evaluation of evidenced bony promi-
nences.
Variables n % OR IC- 95% p
Iliac crests
Yes 04 36.4
5.00 1.003 – 24.914 0.059
No 07 63.6
Shoulder blade
Yes 04 36.4
1.143 0.283 – 4.622 0.851
No 07 63.6
Sacrum
Yes 09 81.8
7.200  1.366 – 37.960 0.011*
No 02 18.2
Coccyx
Yes 09 81.8
5.824 1.110 – 30.559 0.025*
No 02 18.2
Calcaneus
Yes 09 81.8
0.818 0.141 – 4.765 0.823
No 02 18.2
Source: Field research, 2012.
Table 6.  Occurrence of UP according to extrinsic 
factors: Evaluation of strength of pressure 
on the body and Evaluation of strength of 
friction and shear.
Variables n % OR IC- 95% p
Pressure force on the body
Yes 09 81.8
5.25 1.002 – 27.514 0.036*
No 02 18.2
Frictional force/shear force
Yes 08 72.7
5.33 1.209 – 23.536 0.036*
No 03 27.3
Source: Field research, 2012.
Table 5.  Occurrence of UP according to intrinsic fac-
tors: Evaluation of impaired physical mo-
bility.
Variables n % OR IC- 95% p
Total inability to move/bed
Yes 08 72.7
4.762 1.085 – 20.907 0.042*
No 03 27.3
Reluctance to move
Yes 01 9.1
0.550 0.059 – 5.126 0.595
No 10 90.9
Limited variation of movement
Yes 08 72.7
3.833 0.879 – 16.711 0.063
No 03 27.3
Strength, muscle mass control Decreased
Yes 09 81.8
5.825 1.110 – 30.559 0.025*
No 02 18.2
Impaired motor skills
Yes 09 81.8
7.200 1.366 – 37.960 0.011*
No 02 18.2
Source: Fieldresearch, 2012.
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Discussion
Several authors [7, 9] claim higher prevalence in ma-
les, though the findings corroborate the non-asso-
ciation with the emergence of PL, perhaps because 
of the small number of people assessed.
Older age patients developed more PL, and this 
is due to the fact that with increasing age there are 
several changes in the skin, with a reduction in its 
elasticity and texture, the frequency of cell repla-
cement, time of the healing process, activities and 
mobility. It also occurs a decrease in body weight, 
which leads to exposure of bony prominences and 
decreased tissue ability to distribute pressure. The-
re also occurs a reduction in peripheral sensitivity, 
directly interfering with the perception of pain [7, 
10-13].
A relatively uncommon finding of this study was 
the association of COPD with PL. Few authors [7] 
approach to COPD specifically as a risk factor for the 
development of PL. What is known is that chronic 
respiratory complications generates the need of in-
creased length of stay, which corresponds to an ave-
rage of 14 days. It is reported that lung dysfunction 
affects oxygenation and blood flow to tissues, com-
mitting directly in peripheral tissue perfusion.
A study [3] carried out in two ICU found that 
among the diagnostic hypotheses of patients’ hos-
pitalization, the most frequent were respiratory 
(39.6%), cardiac (20.8%) and neurological (17.0%) 
diseases, constituting therefore a set of diseases that 
aggravate the condition of patients and, therefore, 
require in most cases several days of hospitalization 
in ICU. Another study points to respiratory diseases 
as the second leading cause [13].
Most patients presented impaired mobility. The 
lowering of sensory perception decreases the sen-
sation of feeling the pain and discomfort, and as a 
result this reduction results in the lack of stimulation 
to the patient moving in bed for relief, making it 
thus more likely the emergence of PL [10]. 
It is notorious that the patients under the in-
fluence of drugs are subject to low sensory per-
ception and, consequently, struggling to mobilize, 
and more conducive to the emergence PL [10]. An 
example of drugs that reduce the feeling of pain 
and impair mobility are the painkillers and seda-
tives [12].
PL locations developed by patients during this 
study corroborate with studies of various authors 
that show that the sacrum region is the most pre-
valent for the emergence of PL, because it is a re-
gion that takes greater pressure in patients when 
lying on the back position [10]. A study developed 
in China with inpatients pointed the sacrum, the 
heel and the iliac crests as the most often places to 
developing PL and that this result is consistent with 
those of other European countries [4].
The lack of mobility is one of the main risk factors 
for the development of PL, leading to tissue injury 
due to the pressure on places of bony prominen-
ce which points to the need for greater attention 
by the multidisciplinary team to the bedridden and 
dependent patients on their vulnerability to the oc-
currence of pressure injuries [14]. 
The continuous use of drugs, such as sedatives 
and painkillers, although necessary, hamper the 
mobility and can contribute to the emergence of 
the PL [9-11.15]. These drugs reduce the sensitivity 
of normal pain stimulus, which leads the patient to 
try to relieve the pressure, in addition to promoting 
a relaxation, therefore patients remain longer in the 
same position, decreasing mobility, making them 
susceptible to prolonged pressure [9].
Hospitalizations in ICU are relatively larger than 
in other hospital environments, in addition to being 
a specific location for the care to people clinically 
more severe and/or unstable, that leads them to 
long periods of time on bedridden condition, which 
predisposes their bodies to withstand higher pres-
sure. Body pressure force occurs when the skin is 
compressed between a bony protrusion and a hard 
surface by means of a perpendicular force resulting 
from the gravity action. The findings showed that 
the pressure force on the body and the force of 
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friction/shear are closely connected to the develo-
pment of PL. 
In order to avoid this pressure in the patient’s 
body, the proper positioning of the patient in bed, 
chair or wheelchair must be taken into account, 
considering: postural alignment, distribution of body 
weight, reducing the pressure on sensitive areas and 
the stability of the patient [14].
Friction and shear, factors present in patients with 
any degree of immobility, are considered to be sig-
nificant risk factors for PL. The friction is created 
at a moment when the forces of two surfaces sli-
de against each other, resulting in abrasion, that 
can often form bubbles. Shear strength occurs as 
a result of immobilization or incorrect placements, 
causing damage to deeper tissues [15].
Conclusions 
This study demonstrated that the results obtained 
are in agreement with the literature, reflecting the 
relationship between the emergence of PL to their 
intrinsic and extrinsic risk factors, and predisposing 
conditions, as well as the incidence of PL in the 
ICU and its problematic for healthcare, however, it 
also showed significant and consistent association 
of COPD with the appearance of pressure injuries, 
which still appears little in the literature before the 
other intrinsic and extrinsic factors. The chronic 
obstructive pulmonary disease, impaired motor 
skills and evidenced bony prominence, specifically 
in the sacral region, were statistically significant 
factors in association with the development of 
pressure injuries.
The intrinsic risk factors for the emergence of the 
most evident PL were decreased pain sensitivity, re-
duced turgor and elasticity, evidenced bony promi-
nence and impaired physical mobility. Extrinsic risk 
factors were the pressure force on the body and 
forces of friction and shear. 
The limits of this study refer to the small sample, 
which represents only the studied reality, however, 
it is important not only for this one, but also for 
future searches with more robust methodologies, 
pointing safely and significantly the actual size of 
COPD as risk factor for the development of PL.
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